Docket No. 24572 1US2 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Yasuyuki NOMIZU, et al. GAU: 
SERIAL NO: New Application EXAMINER: 
FILED: Herewith 

FOR: DURABLE AND UNDECIPHERABLE DIGITAL WATERMARKING TECHNIQUE AND 

DETECTION OF UNAUTHORIZED USE 



REQUEST FOR PRIORITY 



COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 



SIR: 

□ Full benefit of the filing date of U.S. Application Serial Number , filed , is claimed pursuant to the 
provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date(s) of U.S. Provisional Application(s) is claimed pursuant to the provisions of 35 U.S.C. 
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-ei^o ON/0 F FUt^ttli^ b %m$k<7)7*u y ?<Dtm&\£ 

[0 0 3 3] 

lt*^4ffi«cC7)^0^(±, fjf^l ^v^L3 0^-rti^-^fe«co^^^g 
K N O mf lE^l: tf 7 b K i o T M $ ti £ If #R <h i ^» T t <D M# £ 0 N 

T?fM$ ti&m nt &m%kT t <Dm&* o f Ftiita 1 z tziz^ 
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F^t-T^S2<7)^<7)v^-r^0^tCj; 1} HufSWittf v fOON/OFF 
[0 0 3 4] 

[0 0 3 5] 
[0 0 3 6] 

o 

[0 0 3 7] 
[0 0 3 8] 

u:#ot, ^ft; ^yy^ti: mmm t%z> m I EiiMt:«£c9 lift * -e 
Miifitt ci^tn ^^^2(7)^^1^1-^ zt kx 19. 

£*L£SiSi^L£, «fc 69 Cl£f t:M Li < 1 1, i t ^ ^ a 
[0 0 3 9] 

I 1 v> ^ i £ (i hub 2 CO ^ £ ^ 0 
[0 0 4 0] 
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[0 0 4 1 ] 

Ki3v*T, mmW-^it^ii, ±AtL<D\£y b -fls-yfrhTOKD^y b1°V~y 
^TfpjMf^t^^T^v^ OF Ft: y b £ O N Z^tetgLmttML t & h tf y b 
7°U-><DTitL¥ y h7>->rtOiifl)^t(7)e-7 f^OFFCU 0 N kf 
y b £OF FCt^f^liMMi:^^ tfy h 7*V- ><OTfiif y h7"P-> 

[0 0 4 2] 

ON/OFF^i^tCtf^v\ ^nftkf y h(7)ON/OF FtCJ: ^mT-it^t^ffi 

tr c: t k <£ z>m*£%it*nz- & £ ^-e § & o 

[0 0 4 3] 

M^y hOON/OF F ^T&do 
[0 0 4 4] 

L^'ot, ^TO»T-lt#ifc<^Pni:tf -y h ^ON/O F FH^^f^ 
[0 0 4 5] 

[0 0 4 6] 
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\,zWz-&^ttfX%2> 0 
[0 0 4 7] 

If^jgl 1 fSfc^f&fW^ It^l OfSm^^M^S^isv^-r, lufBLI: 

[0 0 4 8] 

fcCfzL^ ^{g£- 1,;^: £ & o 
[0 0 4 9] 

[0 0 5 0] 

* 4> tcs^A^i l # ^mzmit Lxfem-f&zt &x § £ 0 

[0 0 5 1] 

mm. k a v> x , hu i e»^t#M^i£«#i- & inrfaa^fcfli&o * 

[0 0 5 2] 
[0 0 5 3] 

nt^tg 1 4ia«<7)^0^{± N m^m i^v>Ln ov^-rtL^-^fsfco^^ 

& 1 o 

[0 0 5 4] 
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& o 

[0 0 5 5] 

fjf*]g 1 5ffimco^f±, 1 L 1 3 <D^-ftifr--Ktm<Dft^tkm 

o 

[0 0 5 6] 

■tzztKxt), Mfr&itizm^mfrL%m=%^ffimLm:<irz>z.ttfx£ 

[0 0 5 7] 

[0 0 5 8] 

Z> Z. t tfX § & o 
[0 0 5 9] 

W*^ 1 7fSttOH^t±, 1 ^v^L 1 3 <7)v>-f tt^— tcfBIROJRF^* 

[0 0 6 0] 
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[0 0 6 1 ] 

y v^J&^T&do 
[0 0 6 2] 

Z>c\t &X h & o 
[0 0 6 3] 

#u iim»iMt¥i£f±. mmitxij^&tfAtiLtzm&zmT'itirZc 

[0 0 6 4] 

^SHt^miSt^ L £S#>^fr £ £ &X£ ho 
[0 0 6 5] 

n if g^K/n-^Omjf gOtf-y h/P->^N (NfiffifBc) fltf) 
^Tife ^ y h Q n i m j ( x , y ) ( x = 0 , 1 , — ; y = 0 , 1 , — ) K «fc o T 
^j£S*i*1t#fce&afcTfc<Z>08#j&* (7) ^fcffiJfcl-fcONlfcStfs.fctf (8) 
*iJEt ^ 0 F FtiC i o tl^ $ tL^ffiM t > n i #BOH&fE^n y * 
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[0 0 6 6] 
[t2 3] 



N 



k=l 



On^in^ ( i k, i k) 



N 



y] Qn^mjjC i k, i k) 



k=-j-Ni| 



(7) 



[0 0 6 7] 
[&2 4] 



k=1 



Qn^imjj ( i k, i k) 



2 Qn k m|<( Ik, T k) 



k=-J-Nt1 



(8) 



[0 0 6 8] 
[0 0 6 9] 

[0 0 7 0] 

Ltztf^r, mm £ ^Mire***^ mm £ titzw&'e&z - 1 £»?tffl $ 

[0 0 7 1] 
[0 0 7 2] 

l^j^ot, : Mmztifzmmx~$>2>m&. mm±, mmizmmztifz-ru ? ? 



tHsE#2 003-3078052 



&m 2002-338118 



^-v: 28/ 



[0 0 7 3] 

a . mm tfzmz ? n y ^ fig £ 

[0 0 7 4] 
[0 0 7 5] 

If ^2 4mm(D§£W<Dff^£.f&7°u?y^it, n>\£ J .-?K'(>A h-)i< 

itm&zm^x^ y v^^m^^f *v»«rse^n 7 tmzm-^-it^ y yaitin 

) 10^1^7 h Qnm (x, y) (x = 0, 1 , — ; y = 0 , 1, — ) \Z X o 

T^j£$ft&it$ftfce^&T£<7>ng» s , (i) ^*e^^$n^0N^^7t(i 

(2) ^^$tL^OFF^tS^?iJ£1--5><fc9^Hiffa*it^^ hOON/OF 



[0 0 7 6] 



[&2 5] 



N 



Qnm ( i k, i k) 




>T 



( l ) 



[0 0 7 7] 
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m.2 6] 



2 Qnm ( i k, Ik) 



2j Qnm ( i k, 

k=l 



k) 



>T 



(2) 



[0 0 7 8] 

tfz. %.-<D\£v h L- T O N / O F FWWE~$~ 2>?zt6 

©on/offi:j;o -cs#>-j£ 2 ih&ni'&fr l *mm z^tzztiz^^o 
\%Mm-7°u z^fi-z ztizx*), mi^<omm % rn y ^mtLx^kta-r^ 

z\ttfX£Z> 0 

[0 0 7 9] 

»3jfcg2 SfSm^B^^^^^n^^Ati. F-;k 

7 h "7° l-' — > $Mfl«fl& t , n #@ OBUfB7"n y y- IiZ&IiJ Z> ft^W ^ * v affiOft 
t) i^tltf^FQnnij (x, y) (x = 0, 1, 7 = 0, 1 , -) K 

x^rjfmzti&mnt sitTt^M« (3) ^-c^stL&oNflt^ 

OFF SrP^i" 4*^38^ LS*^*«I6 £ , ON/OFF Lfc buIEWS: 
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[0 0 8 0] 
[ft 2 7] 

2 Qnm k ( i k, i k) 
k=1 

[0 0 8 1 ] 
[ft 2 8] 

N 

2 Q nm k ( i k, i k ) 
k=-£-N+t 

[0 0 8 2] 

^it^tl^o 0N/0FFiit-5tttf^ h ^ftftOfcr y h 

[0 0 8 3] 

lt#ft^fc5VT^ v^M&^T&^itrieyn ^icffji:^-; yai« 



2 Qnm k ( J k, i k) 



>T 



(3) 



N 



k=l 



Qnm|, ( i k, Ik) 



(4) 
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n i #g(7)frfSrn -y ^(7) m j#g<7)t£y h7°U-><7)N (N 
IS^^tf y h Q n i m j (x, y) (x = 0, l,-; y = 0, 1, 

•••) izx^xitmzti&mnt &?mLT t<Dm\&iiK (5) st^^^on 

i tz it ( 6 ) ^T^tt? £ fih OFF tfelgg * m&t & X 0 iZMUGM tT y F O 
ON/OFF SrWHrr & W^jttf* LS#>^lti!£ , ON/OFF ?rP^ Lfcltf 



[0 0 8 4] 
2 9] 



2j Qn^mj, ( i k, i k) 
M 



[0 0 8 5] 
3 0] 

N 

X Qn^mitC i k, i k) 
k=-^-N+] 



2j Q n k m k( ' k, Ik) 



>T 



(5) 



2j Qn|,m|,( i k, 
k-l 



k) 



>T 



(6) 



[0 0 8 6] 

<b> m^itzm 19 & lt fim?-^ lupwilx uut j&*&v> 0 

& $J x. (i\ lift J&*«tffi $ *tfc»<& K & , if ^ 4 2 f m<7)%-W<D 
Ui&®M-7*u y 7 AZ^ft-f &z\ t \z X n , Hft^M^rn y ^ lji.fi -c*£tb 
^:^ s t"^ 0 ON/OF FWft-t-*^Tifte y F ^M©7D y 
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[0 0 8 7] 

tf-7 FtcJ:orfM$tL^-|t$gi:i^Ti:<7)K#^OFF^S^1-^lll <7)U 

<7)fl#^ O F Ftt«J 1 1 2 OM^v^f tL^o^i; J; VmtttM^y Y<v 
ON/OFF^ilf^o 
10 0 8 8] 

[0 0 8 9] 

fen i o^tHtrffi^2^^tov^Ttt^-^^^#i^ici^i-^^i^ 

[0 0 9 0] 

Ltztf^X, m 1 ^^^7'i(im2(7)^^^g^H|^-ta- ttf-C^Z 

o 

[0 0 9 1 ] 

W*^2 9tm<V3&miZ. W^2 8ffi«co^^yn^9AHjoV^T, hu 

o 
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[0 0 9 2] 
[0 0 9 3] 

mttWifcmmt, rnm^t^ y yaitw^A* £ tifzwmm mt urn 

O'V^T, fulfil 1 (D^ftt ^(±HUffi^ 2 <7)^^T S&TeI" -5>o 

[0 0 9 4] 

tc^\^TSlo^$fc(i^2<7)^^|^i-^c:h^ c t; O > Jl^^i^^m 
T-»L£, i 0^*1^ 3IH#^Se Lit <1"&.r t^ti^o 
[0 0 9 5] 

t~U ON if y Y^O¥¥\z^-^^t^m^t^h\fy Y ~7°u — y<D~fitL tf 
[0 0 9 6] 

on/off z^m^ii %\<\ n^-mfrLzn&ihtsz. t \zxz>m*£%i\:*m?L 

[0 0 9 7] 

»^3 2tm<v§tmte, m^m2 4^^L3 i <D^-rti^-^tm<on^ 
l tz m mm^mmz &^z> mmmM e7>ooN/oFFm^ 0 

[0 0 9 8] 
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l/i^ot, ^x<nmmxy h ^on/of fpk^t * om&tttmLxn. 

[0 0 9 9] 
[0 10 0] 

[0101] 
[0102] 
[0103] 

[0 10 4] 

«3l7°n *$kft-rh - K J: 0 , If^J r*- * 4" K L § vMfi 

^tlx L TfSffl 1" £ i t § h o 
[0 10 5] 

fjf^3 6fE«<7>3&IEfcJ\ ijf«!3 2&^L3 5 OV*r^-fcfB*OflF^£ 
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[0 10 6] 

t ^-e # £ o 

[0 10 7] 

m-fuyy&K&^x^ mu^vi/^&mm, mtzt^tmx^mz-x, n 

[0 10 8] 
[0 10 9] 

H;Jfcg3 8ie«O|§0^(i, W*^2 4&v^L3 6 <D^-ftifr— ^fSfcW"^ 
S/n^7ACi5v^, suffix v^mfit^ BufSS^bi^^^D^T, B 

[0 110] 
[0 111] 
[0 112] 
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[0 113] 
[0 114] 
[0 115] 

ft ^ 4 lfS«0|&W*±. If ^4 0ffi«c^#-^«-7°n^^A^i3V^T, HU 

3E«?&fll«u Atria Btttil*u mrfe^##tc*-^<'lf^c7)9^roj^_tcD-if$R4- 

[0 116] 
[0 117] 

t^fttli:, Hlfffift^b^^yn y?mmzfrm-t 

Tlfc^ifc £ tf y h 7 s lx - > K 1- £ If y h -f 1/ - > ^«'J$tf £ t n; 
#g<7)tufSrn 7 ?<Dm j #B<7)lf -7 h ru->ON (NJi«#) lao^fetr y 
FQn imj (x, y) (x = 0, 1, — ; y = 0, 1, •••) CJ:otM$tL 
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[0 118] 
[*3 1] 



k=1 



Qn^m), ( i k, i k) 



(7) 



[0 119] 

ms 2] 



A Qn^m^ ( i k, i k) 
k=1 



Qn k m|(( Ik, Ik) 



k=-£-Nt! 



(8) 



[0 12 0] 

[0121] 

[0122] 

tt £ r o 7 ^ £ * £ - 1 § & o 

[0 12 3] 
[0 12 4] 
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[0 12 5] 
[0 12 6] 
[0 12 7] 

fjf;jt^4 6ge*c^^^lB'lt$*#{i, lt^2 4&v^L4 1 (D^-fthfr— KfE 
[0 12 8] 

Ltztf-oX, ffpM2 4&^L4 1 (D^-ftlfr— KfSfc^J^^ffl £ 
[0 12 9] 

aois«a-7 o n ^ ? a turn u mm&WL mt^hh 0 

[0 13 0] 
[0131] 

[f§BJi<7)||jfc<7)^S] 

[0 13 2] 

[HI (i, JPEG200 0 7?^*^ ^l^^-ftT^ mjXA£7F-ffft 

H l ^^-r i d^JPEG200 0 77^:^Pf/l^#<tT;i/=ri; xa 
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[0 13 3] 

J PEG 2 0 0 0 7;^*'JXA^ ^5j5<7) J P E GT^rT'j XA £Jtt£LT, 
<Sfc&j5o—ot±, |E«^T?ab*o J P E G tjvztv XA-eimWt 
=HM>gg& (DCT : Discrete Cosine Transform) l^TV*£ <D \Zft L> 
J P E G 2 0 0 O^OBIfftibT^^'; XA-CtiMltfc^i-XV y hggjfc ( 
DWT : Discrete Wavelet Transform) 4ffli»tv^ 0 DWTIi, DCTHJt^ 

r^^'jXAf** J PEG 2 0 0 0 -eDWT^ffl $ § ^IfiO-o t 

[0 13 4] 

JPEG200 0 7;^'jXAt J PEG7;v^'jXAt(O^I4ffia 
JPEG2000 Tfr=fV XATIi, y7f A^JftjfcgKflF-^gj&Srfi 1 & 

[0 13 5] 

JPEG2000(i, ff-^iJX*- ^:J:o T*i* $HE5pJ&«fl&*a&ST? § * «£ 

*&Stc#ih$**ii:* J -C§-6J:-9t-** III 3 #180 0 tfz, JP 

E G 2 0 0 0 — oco "7 7 ^ M&ftfftSIHt (iffi/hffiffe) £M ft Lfc 

o 

[0 13 6] 

XG (ft) /B (#) ©^rn^sK-*^ hfrb%2>RGBm&&*. fiSfe^Y 
(H) XM XC (y7>) ^3>*-|>H>^^YMC|fe 

3^<b, YUV^S^IiYCbC r^fe^O^Xfi^m^f^^^^o 
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[0 13 7] 

n y y-^vMi^-T ^fciqWifv** totii^ JPEG2000 "Cfi, * 
[0 13 8] 

J P E G 2 0 0 0 T^^'UXAtciotta®ft-r'-^c7)i±lfl#ft7 0 n-t^^||^ 

l±. 111^. 9 4)V11 2^K, »ii:ffi3*i4o 

[0 13 9] 

£1% J PEG 2 0 0 0 T^^'jXA^^tt^ffiftr-'-^^^^btCov^Tl^ 
BJ-t&o J PEG 2 0 0 OT^^UXAtcfettiH^T'-^OflF^bUBglLTtt 
, 0 1 K^-t-fc 9 ^ #^ y^°-^y hill <D&94 )V 1 1 2 (7)t ? -^^L 

[0 14 0] 

tz 9 A frWMfe ( 0 L L ) (fn>*yy3>W0) fc*tLt\ 2^tc , >^ 
- 7> y h U f3 v v a > 1 \Z7F~$-*)-7/*y K (ILL, 

1HL, 1LH, 1HH) ZftM-fZotLX^l^m^, £ <D «r« £ *5 »t <& fi/S 
M^lLLtc^LT. 2^7C^i--7Vy FtI^iL> fa^.fyyayv 
^2t:^ttr^>K (2LL, 2HL, 2 LH, 2HH) ZfrMt&oMZ: 
mm-, &mWLJ&fr 2 L L bZtt LX i> , 2^7C'>i-XW 

>lx^;V3 K (3 L L, 3 H L , 3LH, 3HH) £ 

frW.-t2>o m3X\$, #fn >^i;y a > u^;i/i:isi/>tf 44t 
7V*>K£, Wttf Lt$)^o FiJili\ f3>,fyy 3 >^;vt?:3i:L 
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tz££, m&W~?mLtz4)--7s*> V (3 HL, 3 LH, 3 H H, 2HL, 2 L H 
, 2 H H, 1HL, 1 LH, 1HH) 7W^ffc*t&£&*K 3LLt7V^Kli 

[0 14 1] 

v > * h (i, ^HW tc— ic Lfc 3 ooj£i|i** ^otwi, 
10 14 2] 

hfLho c\<D K • 7X3 y ?\ (i, i> h n kf- • n-r-V ^fcfT&^IS 
[0 14 3] 

3bZ>1)K J PEG 2 0 0 QX^tm^itm^fZ^f&tztbK^ #ifcf££ l"tT y h ■/ 
[0144] 

ho 0 5 tc^1-=t ? Z<Dmit. (3 2 X 3 2lf) ^16X1 6 ®H 

(D 9 4 jv 4 o-cfrfij L 7ti#^-t:\ f3y^yy 3 y^jH(0 7>y>7 htn 
- K • 7*n y ^ t<7)7v£ 8 X Sm^t 4 X4l|i: LTV>£ 0 7°I/y 

& (5, 3) 7^^t'7x-7>7 F'M^T^K fn>,fyy 3 yi/^ 
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[0 14 5] 

yuyfli, 4)r7/*>Y (ILL, 1HL, 1LH, 1HH) H^#J$*t, #-9- 
7V< > KfrCli »> i - r #lScflt^ ? #J 19 MX h fix o 
[0 14 6] 

i^t?li, W^O, 1, 2, 3f±, 1, 3, 1, 3<D\£y h7°U-> 

frhWL^X^&o fit, LSB (Least Significant Bit : UTte tf y h) K 

iS^tr y h -fv-y^ts w "vm, %\z^it<on^t^ *k msb ( 

Most Significant Bit : ft_L{£fcf •;/ h) -YltM&t -CX=Ht% 

[0 14 7] 

h <D 9 4 lift-? -tU^i^ lgIf^tOn>*'-^> 
[0 14 8] 

ft&K, ^ff-^ijx- * £ 1 ^coft^ir- ? nsBf-B-r* tiU:, -etuc* 
[0 14 9] 

J PEG 2 0 0 0 T XAlZ&lf ZMit-r- ? W'&^tliZ'D^XM 

ay#- * y h o# ? )V<D^nr~ 9frh HKtr-*- ? Sr^jftf * o - ?>*§^ 
Z&ny * y h * ^ jMDft-^rmT'- 9 izfrML, ^<r>^ uy-tf-^yy 

<n&?j frvw^T-rmzm^mm (#«s) £fTfc9o loti, 
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bti2>tti>\z, feibbtititt&Vy Y&m<Dmm^y Y (.mzy&it*&x.x 
[0 15 0] 

^ - <DM\%lt- 9 KM L T 2 ■Jx-ypy b ggffe (affilE*) Srff & 9 - £ £ 
«t *9 * Sft-r*- * <7)#n y ^>M 1 1 co#^ ;n 1 2 £*1tc L, fix L 

o 

[0151] 

m±7^\ JPEG2000 7^3*'J XAO«E5?-C**o 
[0 15 2] 

Z) o 

[0153] 

JJJLTK, *!§B^^mi^*M<75Bi g J3ov^T[lI6^v^LI2Il O^tf.LtP^ 
"t&o ^Tii, ±&LfcJ PEG 2 0 0 0 =ry Xa Kfctt ZM^t&m. 
Z&mLX* J PEG 2 0 0 0EllfflT\ i^b#ti:t?I^ L£ffii6& 
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[0 15 4] 
[0 15 5] 

*mkmmv>w\%.mm.%£w. i »±, ^«ij«2, ®Mtt^3. »f^A*« 

4 , 5 , ft«BSE«^fll 6 , ^'J7, ^TOEEK&gB 8 „ Vf-jgtf* LStf)^ 

**& 9 , Has h^mSP 1 0 , pT^EEIfs^ 1 1 , W$m£M 1 2 , 1 

3, n^mfrLmmi 4, #to#*^i 5, &<to\ rLffl^^ijMi 6^ 

[0 1 5 6] 

2 li, ®^«a^Sl^:#OK)^«Hg**iJ^-r^EI^L^v^v 

mmmm.w. 1 « & s #w * a c p u cpu ^ntf-r * 

PU<7)y-^xij 7t LT^fg-r^R AMf (v^-ftL^ H^-f) 
CPUJ t^^^tUSo v-f^nn^t^-^ (CPU) (±, ftM 

[0 15 7] 

«T^U1#>&^9, Has h'ggyfll 0, ?ri£BE;S&gB 1 K Eft 
SMI 2. TO#Sg|51 3, 4. ^MW^Ml 5. 4s J: 

? a £Hfirt& z t tc j; o mats: £ a*? § s 0 
[0 15 8] 
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TfccD% £<d 4 * - v -t y +>- h oiEtijd^ £ w-t & ^ ^ - * ^ 

[0 15 9] 

vizx^xm'tztizztizxt), &mx-ijm j %*&fcmfflW2 izmuir&o 
itmmu2^ m^xt!U4^h<Dmtim^zmcx, ^mmm^mmmiR 

&£ZfMm*4£®&irZ>fr\ m^AtlUA t LTfi, #U;U£\ K^?* 
[0 16 0] 

, R (Red) • G (Green) • B (Blue) O^feOi^ L£^A2jS& 

^Pffi 5 JwE^J £ tifc RGB (O^WAiSi 1 ©^^ $ £ 
ft/h \z L J&fe 2 -e *m& W t-Sit a* pit g * „ Sfc^SB 5 K »t & ^ 

[0161] 

tBI£#2 003-3078052 
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-tt^h&K. nnt^tt^^f-fTl 8HfB'H^tL/i7 9 n^^A^^^^ 
o fl-HPSBtt^S 6 *i, 00 xJ*. ftT-S^ Lffi*ii*SR 9 ^» nrjtffi«f*P 1 

[0 16 2] 

lE'lt $ ttfc „ ff^tktiZ -fu^yA^ ® «S 7" n ^ 9 A * m^WL & - £ ^"Tt^tr 
[0 16 3] 

^UFyAZtVm-f&yV*^-?^?***? (FD) ^tMIMt^^ (OMD 

a ^Btti/c ^7^ zmi it, ^jfii-^wTS^ Loiftji^^t^i^ 

£ £ t § £ o 
[0 16 4] 

4 7 (Zfzli, RAM) UlE'lt^tLTV^ ^OtClS <5> ^O-Cti^ < , f!lxJi\ >f 
> * - * -y hf^iMT, lift- 1 &ft<D$mmWfr f>^>n-KL 
£ (?)tabot: £ J; v* 0 
[0 16 5] 

thf£#2 003-3078052 
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* -=e l> 7 (2. Wi%M§ZU 3CJ;o xm^M^ tz4 vm\%.T- * ^ ill: 
7F1-JPEG200 0 T^^'jXArt-e^^^tL^^-ST-'-^^^^-r^^ 

otiit^-H ? tl§o Eil tw^irj PEG 2 0 0 OT^^'JXA^JS 
LTli, l^^L^Ift^iJlit J P E G 2 0 0 OffiHS^flfc 

^ Lt5 ? «a6&3: KtzMi^r- ? > Xtf, pTjjfr#gg& 1 3 ^^#TO#S^|5 1 5 

s i <omm^^. &7&ir&w*&frL<vM&&frKmL"cwi&wmmw. 1 <w 
spa* <b a# $ *ifcf&?&tii mmitefltt jx'jT $ tt-r v> & 0 £ *uc «t o , 

[0 16 6] 

^tojeumb 8 1±, mmfr&u 3 -ess -cwieit^g 6 ^ * u 7 k» 

[0 16 7] 

Tv>&*^ft#&£ttffiL-C\ ±^U:i^*JPEG 2 0 0 Offite&SrtT, 

a&&trgyffl=HT$:^ S*6&tr«iSl^ L t Lt, Ar>a (Hash) gg&gB 
TMSUBrffcLfc (HashlEftUc) r'-^«:fflv^ 0 
[0 16 8] 

Has hgg&SBl 0*±, La*ii*«B 9 t?S^ L 

, j peg 2 o o omm^^^mm-MLx, /^v^ (Hash) mm~ 
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io'<A7y^ (Hash) yzteZMLXZLmt-rZo 
[0 16 9] 

[0 17 0] 

lit, HashFlftii, ^LT«1-&-^ft14<7)g[J& 
ttf 1 : m^«^A^Jffi«SiJT^^v^ 0 

t«2 : A^J» ? 1 b i tT^t^t m^^ti^M^^^b-r-So 
[0171] 

Has h«(i. ^J&f^O-r — 9 frhjt(DT— 9 Ofem't&Z. ti)^^^Xh 
Ztztb^ m^g^LOS#>£^;|^LTH a s h^^fflv^^ tKX. *K yftffi 
£ H H 1- & - <t 5&*-e § £ o 
[0172] 

BT^EIigM 1 fi, [1 1 *^-f BM£^t&v\ S^-it^ L«#>ii^g|$ 9 K 
[0 17 3] 

IHtS^ 12 11, WISHES 6 7 & tHZ$&ff2tiX\<*2>ttfti>* 

Ltmtb&ZtitzJ PEG 2 0 0 0ffilB^-*£R*JR£fc#O*fl»£^&'9o 
[0174] 

nmw&ui 3d, hi «f^tcfei«:ff ^\ mvm&&i 2x%%^h 
ttfcjPEG2ooo j±mr- ?zmmLx. nm.i±m$v> 1 1 nmsktoMKttfc 
t&mm&zftZiizx^xm^t&MznmwtzmTtt&o ra#ssin 3-e 
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[0 17 5] 

MJ-mfrLMmU 1 4 (i, 11 1 ^CMtDMt^FI«t^»\ pT 

§ & £ ^^7*n -y ^ fig £ ^ * <; 7 niE-is-r £ o 

[0 17 6] 

±2L/:Ha s h»f[5 1 0 (i, LMIIgM 4 l*z&tf zm^mWt^ 

mLX, mi iZTF-fJ P EG 2 0 0 0MSrt<O»^t#f£^*I-L-TH a s h^Jfc 

[0 17 7] 
[0 17 8] 



y * ©Hit « X > fen L 7* n * * fig co Mft^H-fe 0 it $ tt r 

[0 17 9] 
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o 

[0 18 0] 

m^ii^LcoJl^^HI^LTti, if, ^fiM^W4 K^t^A^M^- 
titz&^fcvm&z&mmi&r-mfrw *) * * 7 kibee-*-* ( s 2 ) 0 

[0181] 

ot, b^m^mLXMiJ-itir^ (S3) o *^*feo3^Sgt?ti, * 

f7 7 p S3t:i3tHM«- TJPEG 2 0 0 0 (HI?*, J P 2 fcffitt) 
n-fc^lj £ U J P E G 2 0 0 0J±i7°o-bx 1 C ioTi^t^J: 

[0 18 2] 

J P E G 2 0 0 0EE^7°n-t^ l Tfi^HfcS fLfcdrHitffcSfc* n X nO 
^^07'0 7^BL tC^flJ-t^ ( S 4 ) o --^> ^n-;^ ^#J^i3 «t #7 
D-^^M^a$*L-5o BD^rn^BLPilfli, HI 8 ( 

a) tc^i-J: 9 K**i^:K4ffi:£fc5M*LTV»-c& iv^U 08 (b) K^-fJ:? 

[0 18 3] 

$-£*tt£&&T'-* (y-Kf-^) Z®fflit1r2> (S5) 0 i^J:?^ v 
[0 18 4] 

$ <b ^t'J7 Sr#fig LT, * -=6 U 7 HfE1g $ *iTV** A7>lt#R 
/N-yviflt) ZWnirZ (S6) o iii:, ^^vaf^isi^yyat 
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[0 18 5] 

7 7°S 6 t^#t-^>H a s hffi{±, A*1f$R> IH^S^ES: 1 ^1 
^#-^-^Rg^> ^>0-e«±^ < , SEtc^#L/iH a s hfit^T- y 7°S 3-e£j&L£ 
i?-Mt^Iv^i ifz, Xf^S6t$#ntffitHashf(i 

. ^^UlcK'lt^tiTv^A^'lf^ Sft^a^gl^Si^^-^^o^-lf^ 
B#tf$R, mmnLfzH a s Mi^ir y 7°S 3 tl^Ltifltlll^ 

Ht±J: ^<Wf-7^fflv^Ha s h fit £ ^#1" £ 77 rt s <t 
[0 18 6] 

*il^fit(t ffftHa s h'^«Lt, m^t^ifc^nxT. A7J 

o 

[0 18 7] 

z\<7)t£, xtsmm. mmmm , intt^^g 1 ^Mit#^ b#> bekir 
ihimm^nz-x, miRLfz&^mmzmt lth a s htt^n^: 

[0 18 8] 

fit, PHO^d 7*n ^BL tl*otv^v^fC*-5^S:ipJ|ft* 
:tl:J: 0gn&TO««^*&ri*5^*¥!lWr*-* (S 7) 0 7f';7S7m 
0lx.«T, 0 8 (a) \z^Zo\zZfi?W^\z5mLlz7vy9&'LKfr%Z 
tltv^f^ £ *Lfc B£ •) ? £T O r n ? * B L|WI±^m&<b&^<7)-£\ 

8 (b) \<zmT£7bz^ft^n<D—u*Mfo&fr&x7uy?frm2ixx^&m 
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[0 18 9] 

^Mnr^flitBL' ^**fc*lJ|0rLfc*£-£fi (S70Y) , nfl^o 7 
^ B L KisltSfi^fcH a s hfilO^tt^JS tt, nfg^yn y ? (Dm&B 
<D\Z v Y 7°U-y<DN (Ni±m&) ffiO^nfttf y h Q n m (x, y) (x = 0, 
1, -;y = 0, 1, -) lC«toT^$n*1f«ti^mTtOg||#J& ? , (1 
) S-C^$*L5 0Ntiif:li (2) ^T'^t> £ 0 F F4KSI&9& J&-f* J: 
9 ^HtrfS^fittf -y f^ON/OFFlllU, W^S^L (S8) 

o 

[0 19 0] 
[$C3 3] 



_L 



k=1 



Qnm ( i k, i k) 



Qnm (Ik, i k) 



>T 



( 1) 



[0191] 

im 4] 



N 



Qnm < ! k, i k) 



k=-i-N+l 



/ j Qnm ( i k, i 

k=l 



k) 



>T 



(2) 



[0 19 2] 
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[0 19 3] 

^m^mm^t^^t^ m? k n-r m^m. & l m& * < -r %> - t ^-e g & 
^is^-r & - 1 & pt^-c* & o 

[0 19 4] 

^Hii<7)^'C(i > -7 y°S 8 lC*5V»t\ 4l^ttt'7 hQnm (i 1, 
j 1 ) , Qnm (i 2, j 2) , Qnm(i3, j 3) , Q n m ( i 4 , j 4) 
%mmLX-m.<D]Sy H*#£^j£U ^f^S6fIR||UHa s hffi**$ 
tt^^f^C4i(7)titr7 fQnm (i 1, j 1) , Qnm (i2, j 2) 
, Qnm (i3, j 3) , Qnm (i 4, j 4 ) -C^J&S *L&flf #£<h i^iiT £ 
( 9 ) ttmfct* O NtfcS £ & i9 , ^f-yy'S 6 T^t# Lfc Hash 
I«t^^i^i:4i^f t'7 f Q nm (i 1, j 1) , Qnm (i 2, 
j 2) , Qnm ( i 3, j 3) , Qnm ( i 4, j 4) T^/&£ tt&mmt gg* 
KtTtOHiA* (10) 5S£?SJe.1-*OF Ftimt%2> X 0 tlkfyhoo 
N/OFF^T&do HashMfttCSDt, 4l^fflf7 

h Q nm ( i 1 , j 1) , Qnm (i 2, j 2) , Qnm (i3, j 3 ) , Q n 
m (i 4, j 4) fc, *^SitTtOi« (9) jfcifcti (10) S^K;*; 
1-B8#*«^:-r*-C, A, B^-tJUJLT04aa«:*lfJig1-o 
[0 19 5] 



fctiiE# 2003-3078052 
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mz 5] 

f Qnm (il,jl) + Qnm (i2,j2) | - | Qnm U3,j3) + Qnm (i4,j4) | >T 

- (9) 

{ 

if(0 g Qnm (i3,j3) + Qnm (i4,j4)) 
then 
{ 

if ( 2 S Qnm (i3, j3) + Qnm (i4,j4)) 
{ 

Qnm (i3,j3) = Qnm (i3,j3) - 1 ; 
Qnm (i4,j4) = Qnm (14, j4) - 1 ; 

} 

} 

else 
{ 

if (Qnm (i3,j3) + Qnm (i4,j4) ^ - 2) 
{ 

Qnm (i3,j3) = Qnm (i3,j3) + 1 ; 
Qnm (i4,j4) = Qnm U4,j4) + 1 ; 

} 

} 

if(0 ^ Qnm (il,jl) + Qnm (12, j2)) 
then 
{ 

Qnm (il,jl) = Qnm (il.jl) + 1 ; 
Qnm (i2,j2) = Qnm (i2,j2) + 1; 
} 

else 
{ 

Qnm (il,jl) = Qnm (il.jl) - 1 ; 
Qnm (i2,j2) = Qnm (12, j2) - 1 ; 
} 

} 



[0 1 9 6] 
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[13 6] 

| Qnm (i3,j3) + Qnm (i4,j4) I - | Qnm (il,jl) + Qnm (i2,j2) I > T 

- (1 0) 

{ 

if(0 ^ Qnm (i3,j3) + Qnm (i4,j4)) 
then 
{ 

Qnm (i3 J j3) = Qnm (i3,j3) + 1 ; 
Qnm (i4,j4) = Qnm (i4,j4) + 1 ; 

} 

else 
{ 

Qnm (i3,j3) = Qnm (i3, j3) - 1 ; 
Qnm (i4,j4) = Qnm (i4,j4) - 1 ; 
} 

if(0 ^ Qnm (il, jl)+ Qnm (12, j2)) 
then 
{ 

if(2 S Qnm (il,jl) + Qnm (12, j2)) 
{ 

Qnm (il,jl)=Qnm (il.jl) - 1 ; 
Qnm (i2,j2)=Qnm (i2,j2) - 1; 

} 

} 

else 
{ 

if(Qnm (il,jl) + Qnm (i2,j2) ^ -2) 
{ 

Qnm (il,jl)=Qnm (il.jl) + 1; 
Qnm (i2,j2) = Qnm ( 12, j2) 4- 1; 

} 

} 

} 



[0 19 7] 

£ co t £ . ±.\iL<r) \£y \--fv~ y & h Tii<D tf y hy°u- yyj&i^ft^kZft 

y h7°l/->rt^IIt^^TOtf'7 h£OFFCU ONtfy F^OFFtf 
[0 19 8] 

on/0 f f ztm^ft*^, w^m* Lzmfr&tj- z t iz x&mn^tzwz- 
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[0 19 9] 

#!lx_f£\ 4iOfflf7 FQnm (i 1, j 1) , Qnm (i 2, j 2)., Q 
nm(i3, j 3) , Qnm (i 4, j 4) tf^tti^tlO, 1, 0, 0 ^9 £ 

Ilf-yhQnm (i 1, j 1 ) , Q n m ( i 2 , j 2 ) , Qnm ( i 3, j 3) 
, Qnm (14, j 4) fc, JbSgMTtO|»« (9) 5£KiFi-|»#«:S5 

fc"t«fc"9£ (9) ^jy.Ttc^i-^La*tf^9o -tLUcto. m^s^Ls^ii* 

&<0&M\£ y V Q n m ( i 1 , j 1) , Qnm (i 2, j 2) , Qnm (i 3, 
j 3) , Qnm (i 4, j 4) ItZrti^fi 2 , 3, 0, 0 <h&£ 0 
[0 2 0 0] 

— am?-^LS#^7^riikf y > Q nm (i 1, j 1) , Qnm ( 
i 2, j 2) , Qnm (i 3, j 3) , Qnm (i 4, j 4) ^^rfi^ffi 2 , 3 
, 0, O-C&O liiT^3^o-C, 7,7- y y°S 6"CJRWL/iH a s h-fi^iR 
$rCab&*&£\ tit:' y h Q n m ( i 1 , j 1) , Qnm (i 2, j 2) , Qn 
m ( i 3 , j 3 ) , Q nm ( i 4 , j 4) ^S &mkT t <D&&i)\ ( 1 0 

) mzTF-tm&zmfzirxoK a o) ^r^i-^m^n^^o ztuzx*) 

, LM#>&fr&<DmMV fhQnm (il, j 1 ) , Q n m ( i 2 , j 

2) , Qnm (i 3, j 3) , Qnm (i 4, j 4) it^rti^tiO , 1, 3, 3 

[0 2 0 1 ] 

SfcK, VT-a^Lffift&^iWStfcr y h Q nm (il, j 1) , Qnm (i 

2, j 2) , Qnm (i 3, j 3) , Qnm (i4, j 4) tfZK^fi, 0 , 1 , 

3, 3-C&<9 g^TjJ*3T*oT, Xry^S 6"Cfl5lf#L^:H a s hffijWJfe 

tT y h Q n m (i 1, j 1) , Qnm (i 2, j 2) , Qnm 
( i 3, j 3) , Qnm ( i 4, j 4) fc, *S@MT^f»\ ( 9 ) 
K^tM^*Stfc"tJ:9K (9) ^mrt'^1-MS^tf £*U:.fc!K ST- 
jgri* La^&^^Wift tf yfQnm ( i 1 , j 1) , Qnm (i 2, j 2 ) , 
Qnm (i3, j 3) , Qnm ( i 4, j 4) {i^avrti 3 , 4, 0, 0 
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o 

[0 2 0 2] 

\m, imm^)MLxmi L m^L^m^A,tzm^^ ! h. **try hQnm ( 

i 1, j 1) , Qnm (i 2, j 2) , Qnm ( i 3, j 3) , Qnm ( i 4, 
j 4) l±, -eft-TtU 3, 4, 0, OfcO, 1, 3, 3 ttfAtimt>&fzWX"& 

[0 2 0 3] 

*HMOff£.#JC «t *U£, 4i^tH"^Qnm (i 1, j 1) , Qnm (i 
2, j 2) , Qnm (i3, j 3) , Qnm ( i 4, j 4) ^^»@MTi 
(9) ftttzl* (10) ^^i-M^-SrSlfei-t-C, ±i£<7) (9) 5£ 
JSJLT£fc*± (10) ^TK^&SKftx-T, JilTC^tMA, BSrglOjS 

[0 2 0 4] 
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[ffc3 7] 

A 

{ 

lf(0 ^ Qnm (i3,j3) + Qnm (i4,j4)) 
then 
{ 

Qnm (i3,j3)=Qnm < 13, j3) - 1 ; 
Qnm (i4,j4) = Qnm (i4,j4) - 1; 
} 

else 
{ 

Qnm U3,j3) = Qnm (i3,j3) + 1; 
Qnm (i4 ) j4)=Qnm (i4,j4) + 1 ; 
} 

if(0 ^ Qnm (il,jl) + Qnm (i2,j2)) 
then 
{ 

Qnm (il,jl)=Qnm (il, jl) + 1 ; 
Qnm (i2,j2)=Qnm (i2,j2) + 1; 
} 

else 

{ 

Qnm (il,jl)=Qni (il, jl) - 1 ; 
Qnm (i2, j2)=Qnm (i2, j2) - 1; 
} 



[0 2 0 5] 



ttiaE#2 003-3078052 



Wm 2002-3381 18 



^-v: 59/ 



[ifc3 8] 

B 

{ 

if(0 ^ Qnm <i3,j3) + Qnm (i4,j4)) 
then 

{ 

Qnm (i3,j3)=Qnm (i3,j3) + 1; 
Qnm (i4J4) = Qnm (i4,j4) + 1; 
} 

else 
{ 

Qnm (i3,j3) = Qnm (i3,j3) - 1; 
Qnm (i4,j4) = Qnm (i4,j4) - 1 ; 
} 

if(0 ^ Qnm (il,jl) + Qnm (i2,j2)) 
then 
{ 

Qnm (il,jl) = Qnm (il,jl) - 1; 
Qnm (i2,j2) = Qnm (i2,j2) - 1 ; 
} 

else 
{ 

Qnm (il,jl) = Qnm (il,jl) + 1 ; 
Qnm (i2,j2) = Qnm 02, j2) + 1 ; 
} 

} 



[0 2 0 6] 

ir%t)-tb, 4m<VsgM¥ y h Q nm ( i 1 , j 1) , Qnm (i 2, j 2) , 
Qnm(i3, j 3) , Qnm (i 4, j 4) tf^tl^tl 0 , 1 , 0 , 0 «9 

> fcf -y h Q n m ( i 1 , j 1) , Qnm (i 2, j 2) , Qnm (i 3, j 
3) , Qnm (i 4, j 4) (9) zr^TjrtM^ 

Zffi fz-fX o \zA<D^M^fr^^) mT-M^Lm^^^mM^ y h Q nm 
(i 1, j 1) , Qnm (i 2, j 2) , Qnm (i 3, j 3) , Qnm (i4 

, j 4) f±-en-rti2, 3, o, ot%& 0 

[0 2 0 7] 

:«i9i:, — B.m?-ii^L^a^6^^/i^■t;Vf y h Q nm (i 1, j 1) , 
Qnm (i 2, j 2) , Qnm (i 3, j 3) , Qnm (i 4, j 4) T^tL-T 
fi2, 3, 0, 0t^f)gMT#3-e^ot, ^f7 7°S6«#L^Ha s 
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hi^WC^^l^C, tttfyhQnm (i 1, j 1) , Qnm (i 2, j 
2) , Qnm ( i 3, j 3) , Qnm (i 4, j 4) 4«5IMTtOW« 
^\ (10) jU^-fP^Srif £1"J: o UBOftliff fc, m^^Lffi* 
&frfe<D^HXv FQnm ( i 1, j 1) , Qnm (i 2, j 2) , Qnm (i 
3, j 3) , Qnm ( i 4, j 4) \±-£fi?H- 1, 0, 3, 3 £&&o 
[0 2 0 8] 

WJ-&frLW.&& A, fz^M^ y V Q nm (i 1, j 1) , Qnm (i 
2, j 2) , Qnm (i 3, j 3) , Qnm (i 4, j 4) ii*-£iri^fL- 1 , 0 
, 3, 3 f) gMT * ? 3 o T,^ f 7 y S 6 t JR# L ^ H a s h f 

tt^'^Qnm (i 1, j 1) , Qnm (i 2, j 2) , Q 
nm ( i 3, j 3) , Qnm ( i 4, j 4) <h. *^SitTtWM« (9 

ttf-/bQnm ( i 1 , j 1) , Qnm (i 2, j 2) , Qnm (i 3, j 3) 
, Qnm (i 4, j 4) it^rfi^ti- 4 , -3, 0, 0t%& 0 
[0 2 0 9] 

i 1 , j 1) , Qnm (i 2, j 2) , Qnm (i 3, j 3) , Qnm (i 4, 
j 4) f±, Jrti^ti, -4, -3, 0, 0, 3, 3 b&\flfct>Z>ti 

[0 2 10] 

L^a^^tfHuOTc^-r-^ i/zn-rz-ftimtf^te^z £&£>&&<> -$-kt>%^ 

[0211] 

&j3, ^HJfcOJ&BTOi, 4lS(7>*jfetf-y h Q nm (i 1, j 1) , Qnm ( 
i 2, j 2 ) , Q n m ( i 3 , j 3) , Qnm (i4, j 4) 
tf -7 h If U t 7 7° S 6 U:Hash ffijW&T* 2>m&K 4 

MO^tS: tf y h Q n m ( i 1 , j 1) , Qnm (i 2, j 2) , Qnm (i 3, 
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j3) ,-Qnm (i4, j 4) TSJKS ft&lf mt g^tT <7)B8« ? ( 9 ) 5$ 

* * O NJRJBi £ * "9 , Xf'7 7'S6 -e^# L/:Hash mH&WiXJbh *§ 
4 l<7)tf kf -y h Q n-m ( i 1 , j 1 ) , Qnm (i 2, j 2) , Qnm ( 

i 3, j 3) , Qnm (i 4, j 4) XltmZ *l&tittftt S^ffcT fcOMfl^* ( 
10) 5* £8* JSt^OFFttit^-?) «t 9 tw, tf^7h<7)ON/OFF^ 
9<fc?KL£^\ i*HCK-5<>0-et±&<, 4i«t"^Qnm (i 1, j 

1) , Qnm (i 2, j 2) , Qnm (i 3, j 3) , Qnm (i 4, j 4 ) £ 

mm l t -a© tr -y h tt ^ % %m u 7f7^s6 -csm uHash m^mk 

•e**»^H4fl|0^rifttry hQnm (i 1, j 1) , Qnm (i2, j 2) , 
Qnm (i3, j 3) , Qnm (i4, j 4) -ejgj£$*L&ti|»fc i^SSfcT to 
(9) *«:SIJ£i-*ON^i:*»), ^f7 7'S 6 t^fLtH a s hf 
**fiF»-C**#^H4«0^riKtry hQnm (i 1, jl), Qnm (i 2, j 

2) , Qnm (i 3, j 3) , Qnm (i4, j 4) tL-Sffi mt &m$k 
Tt^m&tf (10) jt^l/TOOFFti^^iM:, tltTyh^ON 
/OFF Srff & n^CLTU^o 

[0 2 12] 

7 7°S6 t«L/;^ y 4 IBO^ig kf y h £ «t o 

JEft$*L*tff#fc litTt^^OFFmUt^f 1 O^fc. T.f77°S 

& Jf^K 4 TOWS: k'7H:io TM; $ *i& if # tnmfcTt<D M# 

* O F F tfe® £ -T 4 H 2 <7> 7j ^ t , <D ^ -f <D ?j ^ £ i2J# S £ K 1^1" * 

xm±w*) muzz. tins fflzLx*>£\,*o zzk, xtFX&Nt 

[0 2 13] 



ttJliE# 2003-3078052 



#SI 2 0 0 2 -3 3 8 1 1 8 ^- v : 62/ 

%2<Djj$:<n^-flrifr— -ft*tym&&^WfctZ> «t ? lt& J:v^ 0 -) 

[0 2 14] 

§ , Ayyafh %£Hf ft t (7)a«®C-e & £ #>3r&-e * * ^ K j£. D T , II© 

^*7t(iH2co^©v^-rn^-'^r^^#i^H^-r^ <t a t:uu^ 0 

it^y ^^mtm^mm.t cio-v^i 1 o^^t tznm2 ©^srtsjE-r*^ 

[0 2 153 

[0 2 16] 

^y- y y°S 9 Hiitfo 
[0 2 173 
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^-v: 63/ 



«l (S9) . mmnmt^^^x^m^it^m'M-t^mT-m^Lxnm^ 

TLTv^i/^^^fi (S9(7)N) , 6 Hal*, ^^MT-fLi^^^ 

[0 2 18] 

mTLfztmmLfzm^^li (S90Y) , ^TW/n^BLWtLTli 1 ! 

frLAfttimTLtzfr&frzmM-rz (sio) 0 

[0 2 19] 

mT-it ^ L A *l»T LfztmWL tz ®& iz it ( 
S 1 0<DY) , pT&ffill&gBl lCiot, W^&^LAft^TLfciT-fltf&Sc 
tc^LTpT^EE«g^m^MLT^^iJx-^^^LT (S 1 1) . *k$.Lfz$r 

(±, -7 7°S1 1 <DjSM* TJPEG2000 (H7 4\ J P 2 t|B«) JEESI 
•7°n-t^2j i: L, :® J P E G 2 0 0 0j±*fi7°n-fe^ 2 Ci ^tflf^tfgiJ 
«t TO^-^llf I^Ha £ *l & 0 £ *UC J: o T\ ^ V 7 £ »±n«IE«Sil 6 K 

[0 2 2 0] 

^l^fi-Cfi, 77'S6tMLmitHa s hiBri^grC 
h <£> £ 0 N*ti hU * 7- -7 7° S 6 t?JRW L tzft^it Hash ffiriTOSrC* 

Hash ffij&qS8c-e* * COFF IfcSl fcU 7f77"S6 T*H5tf# L tzft^it 
Has ht«T^«?.i^:ONt)tli: LtU<> #-5HfcH a s hffiOfflS 1 
ttW ^ O Nti/O F FtiOMiti, Mft^S^S 1 OMit 

B^KWse-r a t § £ o 

[0 2 2 1 ] 
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[02223 

7^4 K:bnt&A^f«^-0|#f1^J: ^ A^ft/iA^ilffR^^'J 7 

L Ut7 7'S2 1 ) , ^Ifi'lS^e 6 3: ^ U 7 tcffi'lf $ tifz J P E G 2 

0 0 ojzmr-tzmitu^ 1 2 ^zx-oxw^ir^ (s 2 2) 0 

[0 2 2 3] 

^fll'M^lL, pT^#ftg)51 3H«toT, %ftrmT- (S2 
3) o ^HJfeO^-CJi, 7 7°S 2 3 HJstt-S^a* TJPEG2000 ( 
EI 9 J P 2 fcfBIR) #S7°n-b^ l J £ L, :©JPEG 2 0 0 0#Jt"7°n 

[0 2 2 43 

J P E G 2 0 0 OttSyn^ 1 "C*=Ht& tLtt=f-ittf&i n X n O 
^$07*D^BL(:^t-5 (S2 4) o ::c, If7*n 7 ?fmz£gLt$ 
X TO7*n * $Hf a8Hfcj&*HS S ft£ o - O £ , g? 0 -8" 9 n y ^ B L ra± 
(±, HI 8 (a) H^-fJ: 9 K**L^:ft4te:£fc5M*LTv*T J:v*U 0 8 (b) 

XT-vfS 2 3-eo* : Hfc<z>l&o*>r;i/£Ri:*§ $i:t*d y^^ilLtt, £ 

[0 2 2 53 

^ r , l r uyjnz&wz m^trnm-r &temiz£\,*x m% * 

[0 2 2 63 

sec, ^^'J7^#ilt, 7 ^K-it^nrv^A^'iffR, mmmm 

tBIE#2 003-3078052 
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^-vl 65/ 



it^ y iy^m) ZWmrZ ( S 2 6 ) o d £ y "y^m^^.H x z/m 

^■^y v^.^ma^^HiS$tL^ 0 &jo\ Xf7 7 , S2 6tKI#t^Ha s hffi 

fi> AtMff^ Sft^S^ei^^iS^^^^'lf^ B#tiHRK&&*>o-e 
(ifc<, Bt^^|#L/iHa s hflt^-r y 7'S 2 3 f 4ILf:t?Mt^ffl>/> 
TU^o XT- yfS 6X*m%1-2>^ vi'^mt. * ■=& V 7 ICfBttS tLT 

v^A^Jif^ Mft^S^M 1 ^Mit#-t, Bffr, BEfc#f§LfcHa s hf^ 
f'y/S 2 3 « L/:f 1 1 U v^L, Mife^^fflL 

TU^o aEJB&lfctB1-&fc#Kt±J: <9#< (Of-^^Iv^TH a s hm^MW 

[0227] 

fit, n#gorn-y^BL{:^U *t& i" * S^fttffc&O&ffi^gl 0 
7 rn ^BL i:i*oTV»4v^tt'C*«6^S^*JpJWfi _ *i I'd: ^ n# 
gorn ^BL K&tf&tt0.ti-&m^k&M^WtitTM^$)Z>fr : gfrZ 
mmiT2> (S2 7) o #!!x.f£\ HI8 (a) fc^f «t 9 K^ft^MHi&KfrMt LX 
7'n -7 *$Mfl$*fCv>*«£\ ##J$ ftfcR «9 ^ ^tO/n ^BL |0j±7« 

fckfcuo-e, ^-c*gg5?r^««-eab-5fciRi»fu in 8 (b) tc^-t-i^^-e 
w%.^mmx&& tmwt&o 

[0 2 2 8] 

flj»f Ltzi§&^lZ (S27<7)Y) N nfl«7 , n^BL©mfgoe^7 a L' 
->(7)N (NliM) i^fli7 hQnm (x, y) (x = 0, 1 , ••• ; y = 

0, i, •••) izx^xMi&2ti&ffimt&mm.T tnwm* (D $:*m&ir& 

ON^i^ (8) &imB.?&OFFVmK£c>X$it>Zti&m : &&£. n 
[0 2 2 9] 
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[&3 9] 



s 

k=1 



Qn^mij ( i k, Ik) 



2 Qn|,m|(( i k, T k) 



[0 2 3 0] 
[&4 0] 



2, Qn k m k (Ik, i k) 
k=1 



< 



2j Qn k m|(C I k, 



k) 



(7) 



(8) 



[0 2 3 1 ] 

^HlOiitlt M7^$5^X, 4iOttlfnQnm (i 1, j 1) , 
Q n m ( i 2 , j 2 ) , Q n m ( i 3 , j 3) , Qnm (i4, j 4) L 
, nf g07*n-^BL<7)Ha s hi^Ct, n||W7D';^BLOm#| 
<75tf -7 h"/U'->tC^*t*^r*try b(0 0N/0FF^llL/:f:i6, ^7 7 7^ 
S 2 8 K£v>T 4ffiBO^riftey h Q nm ( i 1 , j 1) , Qnm (i 2, j 
2) , Qnm ( i 3, j 3) , Qnm ( i 4, j 4) £j£ffl1-£o iOi 
^ ( 5 ) ^.$3 <£ D 5 " ( 6 ) ^Ctciott •?> n i , n2, n3, n4li, n i=n2 = 
n 3 = n 4^^^^ m i , m 2 , m 3 . m 4 (i^ m 1 =m 2 =m 3 = m 4 <h & 



[0 2 3 2] 

XT" y y°S 2 8T?*±, y -7°S 2 6 "CflJtffLfcH a s hffi^^C-C***^ 
K 4 m<O^M tf y h Q n m ( i 1 , j 1) , Qnm (i 2, j 2) , Qnm (i 
3, j 3) , Qnm (i4, j 4) OBWfcri* (11) St %> 0 Nfltgl £ * 
19 , Xf7 7'S2 6 -CTO U:Ha s h & 4 tf y h 

Qnm ( i 1 , j 1) , Qnm (i 2, j 2) , Qnm ( i 3, j 3) , Qnm 

(i 4, j 4) <Dmi%& (12) &imjii-&0FF*mt&2>fri:mm-f2>o 

iQnm (i 1, j 1 ) +Q nm ( i 2 , j 2) I 

> I Q n m ( i 3 , j 3) +Qnm (i4, j 4) I -(11) 
I Q nm ( i 1 , j 1 ) +Q nm ( i 2, j 2) I 
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^-v: 67/ 



<IQnm(i3, j3)+Qnm(i4, j 4) I -(12) 
[0 2 3 3] 

4iM^MXy hQnm (i 1, j 1) , Qnm (i 2, j 2) , Qnm (i 
3, j 3 ) , Q n m ( i 4 , j 4) <DM&& ( 1 1 ) * fcli ( 1 2 ) ^^i^i" 
& fcipJHfLfc*^ (S280Y) „ ^<7)MftT ? -^(»ffl^tL/c^<7)-t:^^> tm 
®r Lti^7*o -y ^fcft£^<; 7 Hffitt1-£ (S2 9) o SEfflffiflifB 

[0 2 3 4] 

^*ii£ (S2 7<7)N) . ^JB^ffiO&Stifirfcfc-r. 3 Oizmtto 

[0 2 3 5] 

S^*JpJ»fL (S3 0) , jmtt$Lt?&7ny?ft<D&X<D&=Hffl i mztt'r 
Stffltffi^T Lt^iv^tcii (S30ON) , Xr y 2 6 bzMfr, 
^ifjtM^Ltt^f y 7'S 2 6^^f^S2 9it^MHf 
^% 

[0 2 3 6] 

X o iZL tzi)^ Z\tlKm&i><DXli%: <. — <D~?U y ? B Lfti<D\/*iftl 

fr<Dm^mMi<z&^xffimztitzmi$Lr-*x$>2> tmrnttzm^, -07 

[0 2 3 7] 

^mmt-rh^u y ?BLft<D£x<vm?'ikfrMi<ztti-zmm&itii> t fcTL 

tztmMLtzWs^Zte (S3 0OY) > ^TOT'o B L C^LttffitHi^ 
»7Lfc^*IJit-5 (S3 1) o 
[0 2 3 8] 
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^mj±mm&zmLxmi%r-?*£.j&ir2> (S3 2) 0 ^mm^mx 

fi. ^f--7 7°S 3 2c7)#Lg£ TJPEG2000 J P 2 fcfBlft) #ft 

7°n-tr^2J £U - <T> J P E G 2 0 0 0#ft7°n-tx 2 H J: otif|4fifi 
is «£ ^Mft^^lfg^llJl $ *l£ 0 
[0 2 3 9] 

fit, J PEG 2 0 0 0 #S 7°n -t ^ 2 tti I /clflf - ^ t ^ f 7 7° S 
2 9 -efS'B L/;lffl7n ? ?f£g<h icggcfv^r, Iffl7*n ^teg^M-feT*^ 0 
iftStLfcWftSr^SBS tzmTF-TZ (S3 3) 0 Sfiimjj^&ii.fctfBt 

[0 2 4 0] 

7f 7 7°S3 3-Cti, HE#l3*ifcR G B O^-feco ATJ^T^ 7 

[0 2 4 1 ] 

mm ? n -7 * fig * ^ -eitTF £ ^ a -r £ &c j: o , mffl±> & mmxmmm 
mzftntzit&zt &x § ^ o 

[0 2 4 2] 

<9 » $ ti tz M ft * 5 K $ -£ -5 «t 9 K L i n m. h i> <0 X it 

117*0 y ?&W<V^7F&tfK&Zfctzmi&*?, Iffi7ny^fi 

m^&^^m^xm^m^*ifzmmim^U5 Km^^^t^ ^ o KLxi> 

[0 2 4 3] 

^mm<v%m izami^ n # § o r n ? ^ & »t £ ✓ > * -> * n js i: 

mtE# 2003-3078052 
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<7)tflf^Qnm (x, y) (x = 0, 1 , - ; y = 0 , 1, •••) CioTf 
J&£tL£lf$fct g^ffcT hor«^\ (1) ^-C^^^tL^ON^t fzit (2 
) ^c-e^^^ti^OFF^^^-t-^i d iZ^M^y h^ON/OFF^il 

^&v> 0 mT-il^L^-r-^M^^n 7 ^^^^$tLTv^7^i6, lift 

[0 2 4 4] 

»o£> & jx - -if L T , lift r*- * <WJ3 OPpjhSS* «: JW^f * - i: § * 



[0 2 4 5] 
[0 2 4 6] 

fu y pfrm^mLXi*, B 7*n 7^ B L «i ^ ^9 1^ 
LT& L ^ < t ^ 7'n 7 ^ B L (7)7^ § $ ^11 g« i LfcO 

[0 2 4 7] 



[0 2 4 8] 

8 Kj3tt&&aw*# 1 <DmM<7>fcW-ti±m&& 0 
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[0 2 4 9] 

*3m<DWMv>m\%MMgiW. 1 H 7 DTnfy 7°S8 
LT, n#g(75y~n ^ B L^ib^t^H a s hflt^^t4tCEL.i:-C, nfgoy 
D'^B LOm j h 7°lx-><7)N (Nfij^ifc) ^<7)^^;lf y h Q nm 

j (x, y) (x = 0, 1, ...; y = o, 1, •••) K <fc o T^fifcS tt&'lt *Rfc g 
MTi:(7)r»\ (3) ^-C^bSft^ONlKSISfcli (4) sST^bSti* 
OF FJfl® «fc 9 K^FScfcfy l^OON/OF F^Di^-f&o --K> « 

T-ii^ LSa&i&a^&S «fc Lt*&*M* J ia$*i*o 
[0 2 5 0] 



[14 1] 



QnTTij, (Ik, ! k) 



2 Qnm k ( Ik, i k) 



k=-£-N+l 



[0 2 5 1 ] 
[#4 2] 

N 



2 Qnm i, ( i k, i k) 



k=-£-N+l 



k-1 



(3) 



Qnm |( ( • k, Ik) 



>T 



(4) 



[0 2 5 2] 

^IlOfitli, 4i^|K'7FQnrai (i 1, j 1) , Qnm 2 (i 
2, j 2) , Qnm 3 ( i 3, j 3) , Qnm 4 (i 4, j 4) ^ffflLT-ft 
<D tf 7 h -If # Sr^jS U ^f^S6 UcHash & 

4ffl0^r*lfy l^Qnrai ( i 1 , j 1) , Qnm2 (i 2, j 2) , Qnm3 

(13, j3),Qnm 4 (i4, j 4) -CM^^ttitSMTt^ 
rt* (13) ^:S:SIJ5i.-r* 0 NtfeS* £ ^f-/rS6 l/:Hash ft?&* 

ffijfc-r***^^ 4 ISO^* tf y h Q n m 1 ( i 1 , j 1) , Q n m 2 (i 2, 
j 2) , Qnm 3 (i 3, j 3) , Qnm 4 (14, j 4) fr&tif «fc 
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S^ftTt^Wft** (14) ^^Mt^OFFttih^^J;^:, tfjftfcf y h 
OON/OFF^9o 1"&:b*>> 4l®<7)^Titlf y h Q nm i (il, jl) 
, Qnm2 ( i 2, j 2) , Qnm3 ( i 3, j 3) , Qnm4 (i 4, j 4) 

&2>&mxT ttvmmK (13) ^tfza (14) fz-rtx^ j^t 

[0 2 5 3] 
[fU 3] 

I Qnm, (ilJD + Qraiij ( 12, J2) | - | Qnm 3 ( 13, J3) Qnn^ (i4,j4) | >T 

- (13) 

{ 

if(0 ^ Qnm 3 <i3,j3) + Qnm 4 (i4,j4)) 
then 
{ 

if(2 £ Qnm 3 (i3,j3) + Qnm< (i4,j4)) 

Qnm 3 (i3,j3)=Qnm 3 (i3,j3) - 1 ; 
Qnm, (i4,j4)=Qnm 4 (i4,j4) — 1; 

} 

else 
{ 

if(Qnm 3 (i3, j3) + Qnni 4 (i4,j4) ^ - 2) 

Qnm 3 (i3,j3) = Qnm 3 (i3,j3) + 1 ; 
Qnm, <i4J4) = Qnm 4 (i4J4) + 1; 

} 

if(0 ^ Qnm, (il, jl) + Qnm 2 (i2,j2)) 
then 
{ 

Qnm, (il,jl) = Qnm l (il,jl) + 1; 
Qnm 2 (i2,j2) = Qnn 2 (i2,j2) +1; 

else 
{ 

Qnm, (il,jl) = Qnm, (il.jl) - 1; 
Qnm 2 (i2,j2) = Qnm 2 (i2,j2) - 1; 

} 



[0 2 5 4] 
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^-v: 72/ 



[&4 4] 

I Qnm 3 (i3,j'3) + Qn!ii ! (i4,j4) | - | Qnm l (il, jl)+ Qnm 2 (i2,j2) I >T 

- (14) 

{ 

if(0 ^ Qnm 3 (i3, j3)+ Qnn^ (i4,j4)) 
then 
{ 

Qnm 3 (i3, j3) = Qnm 3 (i3,j3) + 1; 
Qnm< (i4,j4) = Qnm 4 (i4,j4) + 1; 

else 
{ 

Qnm 3 <i3,j3) = Qnm 3 (i3,j3) - 1; 
Qnm,, (i4,j4) = Qnm 4 (i4,j4) — 1; 



if(0 ^ Qnm, (il, jl) + Qnm 2 (i2,j2)) 
then 
{ 

if(2 ^ Qnmj (il, jl) + Qnm 2 (i2,j2)) 
{ 

Qnm, (il,jl) = Qnm 1 (il, jl) - 1; 
Qnm 2 (i2,j2) = Qnm 2 (i2,j2) - 1; 

} 

else 
{ 

if(Qnm, (il, jl)+Qnjn 2 (i2,j2) ^ -2) 
{ 

Qiw 1 (il.jD^Qnm! (il,jl) + 1; 
Qnm 2 U2,j2) = Qnm 2 (12, j2> + 1 ; 

} 

} 



[0 2 5 5] 

t tz, ^mtk<7)Mi&<nm%Mmmw. m 9 iz^-r^y-y y°s 2 8 K^mir 

%>%mtLX, nfl0 7*n y y- B LOm j fiOIf y h y'U-XDN (N(if& 
8fc) lOtf \£y h Q n m j (x, y) (x = 0, 1 , ••• ; y = 0 , 1 , — ) K 

(5) ^*9IJ£1--SON*cffi.^J:W f 
(6) S:Sr8tJ£-r-6 0FF4feSg»CJ:o-r^*?$*L-5«aptti:, n|§©/D-^ 

[0 2 5 6] 
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^mm^Br^t, mUZ&^T, 4Mtt*7FQnm 1 (i 1, j 1) 
, Qnm2 (i 2, j 2) , Q n m 3 (i 3, j 3) , Qnm4 (i 4, j 4) 
nf §07'n ^ B L<?)^ yalClBDt, nfgW7"D7^BL 
(Dm j #B<7)kf y b-7l/->kZtSlf&jfMV<y FOON/OF F^lILf:/:* 
. 7 7'S2 8 tC&WTk, Am<7)^=MXy ^Qnmj ( i 1, j 1) , Qn 
m 2 (i 2, j 2) , Qnm 3 ( i 3 , j 3) , Qnm 4 (i 4, j 4 ) 
f *o (5) i^HXTf (6) ^]^i3tt^> n i , n 2 , n3, n4fi, n 1 

=n2=n3=n4i^^ 0 
[0 2 5 71 

Xf 7 7 , S2 8T1i, Xf7 7 , S26 "CflJtff L tz H a s h ^LiM^Xtbh 
\z 4 lB<a#S: tfyhQnmi ( i 1 , j 1) , Qnm2 (i 2, j 2) , Qnm 
3 (i 3, j 3) , Qnm 4 (i4, j 4) Oli^ (15) 5££ifiJ£1-* 0 N 
t & «9 „ Xf 7 7°S2 6 L/c Hash 4 TO^T 

bQnm (i 1, j 1) , Qnm (i 2, j 2) , Qnm (i 3, j 3) 
, Qnm (i 4, j 4) Of» (16) ttffi&lr 2> OF FVmt* 

IQnmi (i 1, jl) +Qnm 2 (i 2, j 2) I 

>lQnm 3 (i 3, j 3) + Q n m 4 ( i 4 , j 4) I -(15) 
I Q n m 1 ( i 1 , jl) + Q n m 2 (i 2, j 2) I 

<IQnm 3 (i 3, j 3) +Qnm 4 (i 4, j 4) I -(16) 
[0 2 5 8] 

tz tbom^ttm t^h mt&<Dfrffim znf&^t § & 0 

[0 2 5 9] 
[0 2 6 0] 

#tc®^L&v^\ ^mm^m^mm^mmm 1 in 7 i:,Wf7 -7°s 
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8 iz&tf&mmtfm i wiioi,itiii^^ 0 

[0 2 6 1 1 

*mi&<Dfm<7)mi%^mmw: i it, m i tc^-r^x y y°s 8 ^mm-r^^mt 

n -y ?B L<Dm j ^gcotf y h 7°U-><DN (Nti^D l^tlli^Qiii 
mj (x, y) (x = 0, 1, ...; y = 0, 1, ■••) KX o tM$ ti&ti «fc 
SMTtO»\ (5) StI^^^0NMi/:(i (6) jfc-C^bSfL 

[0 2 6 2] 



[14 5] 



k-1 



Qn^TTi^ ( i k, i k) 



n 



m|,( i k, i k ) 



>T 



(5) 



[0 2 6 3] 
[14 6] 

N 



2 Qn k m k( i k, i k) 



k=-£-N+] 



N 



Qn|,m|,( i k, Ik) 



k=1 



>T 



<6) 



[0 2 6 4] 

^mM^m-^li. 4 mcVfc^X ^Qnimi ( i 1 , j 1) , Qn2ffl2 
(i 2, j 2) , Qn 3 m 3 ( i 3 , j 3) , Qn 4 m 4 (i 4, j 4) 
LT-aoe y Mfi«L> ^x y7°S 6TML/:H a s hm^%tX$> 
Z>Wi&K 4 ISO^S: tfyhQnimi til, j 1) , Qn2m2 (i 2, j 2 
) , Qn 3 m 3 ( i 3, j 3) , Qn 4 m 4 (i 4, j 4) "C^jSSfL&fitfRfc 

smt^ (i 7 ) ^ * sws-r & o nikss fc * d . 7 7"S6 -cum 

L/;H a s hft^^-S^t: 4i«|ftkf 7 h Q n i m i (il, jl) 



mtE# 2003-3078052 
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, Qn2m2 (i 2, j 2) , Qn3m3 ( i 3 , j 3) , Q n 4 m 4 (i 4, 

j 4) x^mztihmmt&tmLT tnmm* (1 8) it*m&tz>oFFtm 

t^4<tM:, ^T*tTy F^ON/O F F Srfir Am^mXy 
hQnimi ( i 1 , j 1) , Qn2m2 ( i 2, j 2 ) , Qn3i«3 (i 3, 
j3),Qn 4 m 4 (i4, j 4) t, g»T t OBft#, (17) 
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